Abstract. In this paper we study the functional equation
Introduction
Studying linear functional equations with constant coefficients is a topic of interest (see, for example [1] [2] [3] [4] [5] [6] [7] [8] [9] and the references therein). We investigate the functional equation
where a i , b i , c i are fixed complex numbers and f : C → C is the unknown function. In this paper we shall consider those equations of form (1) for which the solutions are generalized polynomials. By a generalized polynomial we mean a function f : C → C such that, for a suitable n, we have 
The following result is a special case of [9, Theorem 3.9]:
is true for every x, h ∈ C and
then f is a generalized polynomial of degree at most n − 2.
Our aim is to prove that an equation of form (1) satisfying the condition (2) has a nonconstant solution if and only if there are field automorphisms φ 1 , . . . , φ k of C such that φ 1 · · · φ k is a solution (Theorems 2.3, 3.5, Corollary 3.6). This result provides a theoretical possibility to decide the existence of non-constant solutions of equation (1) under (2).
The proof uses results of spectral analysis on discrete Abelian groups [5] . Let (G, * ) be an Abelian group, and let C G denote the linear space of all complex valued functions defined on G equipped with the product topology. By a variety on G we mean a translation invariant closed linear subspace of
If a variety contains an exponential function, then we say that spectral analysis holds in this variety. If spectral analysis holds in every variety on G, then we say that spectral analysis holds on G.
We shall use the result of [5] stating that spectral analysis holds on a discrete Abelian group G if the cardinality of G is less then 2 ω (the cardinality of continuum).
Note that the space of the solutions of (1) is a linear space over C, but not necessary translation invariant. There are important special cases such as
and 
